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6$$5$7+,DUHDSSOLFDWLRQ6RIWZDUHGHYHORSHGE\1DWLRQDO,QIRUPDWLFV&HQWUH1,&IRU6WDWH7UDQVSRUW$XWKRULW\
6$$5$7+,DQG9$+$1KDQGOH'/'ULYLQJ/LFHQVHDQG9HKLFOHUHODWHGLVVXHVOLNH5&5HJLVWUDWLRQFHUWLILFDWH
ZKLFKLVJLYHQQRZLQWKHIRUPRI6PDUW&DUGZKLFKVWRUHVDOOWKHGDWDUHODWHGWRWKH'ULYHU9HKLFOHDQG9HKLFOH¶V
RZQHUUHVSHFWLYHO\7KLVDSSOLFDWLRQVRIWZDUHLVXVHGE\GLIIHUHQW5HJLRQDO7UDQVSRUW2IILFHV572DWGLVWULFWOHYHO
DQG$VVLVWDQWUHJLRQDOWUDQVSRUW2IILFHV$572LQRXWO\LQJVXEGLYLVLRQVIRULVVXLQJYHKLFOHUHJLVWUDWLRQDQGGULYLQJ
OLFHQVH,QWKLVSURSRVHGDSSURDFKRXUIRFXVLVRQURDGDQGWUDIILFUHODWHGLVVXHVOLNHUHSHWLWLRQRIWKHWUDIILFRIIHQFHV
MXPSLQJWKHVLJQDOVFKDQJLQJWKHODQHDQGSDUNLQJLQSURKLELWHGDUHDHWF
'XHWRUDVKGULYLQJDQGLJQRUDQFHRIWUDIILFUXOHVRXUVRFLHW\LVIDFLQJDSUREOHPRIIUHTXHQWURDGDFFLGHQWVZKLFK
FDXVHKXPDQORVV+LJKSRZHUFDPHUDVDUHLQVWDOOHGDWPDQ\SODFHVLQDFLW\WRNHHSZDWFKDQGFRQWUROWKHWHUURULVP
E\*RYHUQPHQW7KHVH&DPHUDVFDQDOVREHXVHGIRULGHQWLI\LQJVXFKYHKLFOHVRQWKHURDGZKLFKYLRODWHWKH7UDIILF
UXOHVDQGFDQEHSHQDOL]HGDXWRPDWLFDOO\XQGHU5HJLRQDO7UDQVSRUW$XWKRULW\572ZKRKDQGOHVLVVXLQJRI5&DQG
'/,QSUHVHQWVFHQDULRRIIHQGHUVYLRODWHWKHWUDIILFUXOHVWKH\SD\VRPHDPRXQWWRSROLFHRIILFHUDVDEULEHZKLFK
HQFRXUDJHVWKHPWRUHSHDWWKHVDPHRIIHQFH7KHUHLVQRVXFKUHFRUGWKDWKRZPDQ\WLPHVDQRIIHQGHUKDVYLRODWHG
WKHWUDIILFUXOHVE\XVLQJWKLVSURSRVHGDSSURDFKZHFDQSHQDOL]HWKHUHSHWLWLYHRIIHQGHUVZLWKPRUHDPRXQWWKDQWKH
SUHYLRXVSHQDOW\DPRXQW
5HJLVWUDWLRQ 3ODWH UHFRJQLWLRQ 535 V\VWHP LV D NH\ WRPDQ\ WUDIILF UHODWHG DSSOLFDWLRQV VXFK DV URDG WUDIILF
PRQLWRULQJRUSDUNLQJORWVDFFHVVFRQWURO7KHREMHFWLYHRIWKHV\VWHPLVWRLGHQWLI\WKHRIIHQGHU¶VYHKLFOHVZKLFKDUH
YLRODWLQJ WKH7UDIILF UXOHVDQGSHQDOL]H WKHLURZQHUDW WKHVDPHPRYHPHQWRI WKHRIIHQFH WKURXJK(36IURPWKHLU
DFFRXQWV DQG LQIRUP WKHP WKURXJK606$XWRPDWLF 3HQDOW\ FRXOG DOVR EH LPSOHPHQWHG DV(7& (OHFWURQLF7ROO
&ROOHFWLRQVPDUWFDUGPRGHO7KLVVPDUWFDUGLVXVHGWRGHGXFWWKHWROODPRXQWIURPWKHYHKLFOHWKURXJK(&6DIWHU
LGHQWLI\LQJ WKHYHKLFOHXVLQJ5),'DQWHQQDLQVWDOOHGRQFDUDQG7ROO*DWHV:KHQHYHU WKHFDUGGRHVQRWKDYH WKH
VXIILFLHQWDPRXQWLWFDQEHUHFKDUJHGOLNHSUHSDLGFDUGV
3UREOHPDQDO\VLV
7KHLGHDVFDPHLQPLQGDIWHUVRPHKRUULEOHLQFLGHQWVKDGKDSSHQHGLQVRFLHW\GXHWRWKHYLRODWLRQRIWUDIILFUXOHV
0RWLYDWLRQEHKLQGWKLVZRUNDUULYHGDIWHUWKHUHDGLQJWKDWZHKDYHORVW2XU7UDQVSRUW0LQLVWHU*RSL1DWK0XQGHLQ
DQDFFLGHQWGXHWRWKHEUHDNLQJRIVLJQDOE\DQRIIHQGHULQ'HOKLDQGLWZDVDJUHDWORVVIRURXUQDWLRQ$QRWKHULQFLGHQW
RIPRWLYDWLRQZDVWKDWGXHWRUDVKGULYLQJDQGEUHDNLQJRIWKHVLJQDORQO\VHYHQ\HDUVROGJLUOFKLOGZDVVXUYLYHGRXW
RIKHUIDPLO\LQDQDFFLGHQWDW3DOP%HDFKURDGLQ0XPEDL6XFKLQFLGHQWVRFFXULQRWKHUPHWURSROLWDQFLWLHVDFURVV
WKH,QGLD6XFKLQFLGHQWVFDQEHFRQWUROOHGE\SHQDOL]LQJVXFKYHKLFOH¶VRZQHUHOHFWURQLFDOO\DQGQRWLI\WKHPDWVDPH
PRYHPHQWWKURXJK606VRWKDWWKH\ZRXOGIROORZDOOWUDIILFUXOHVLQIXWXUH
,QWKLVDSSURDFKZHKDYHWRGHVLJQDQDXWRPDWHGV\VWHPWKDWVKRXOGEHDEOHWRGHWHFWYHKLFOHDQGLWVRZQHU¶VGHWDLO
ZLWKLQIHZFLUFXPVWDQFHV
D'HVLJQLQJDQGLPSOHPHQWLQJ5HJLVWUDWLRQ3ODWH5HFRJQLWLRQ5356\VWHP
E'HVLJQLQJRI:LUHOHVVQHWZRUNZLWKWKHKHOSRIZLUHGQHWZRUNWRWUDFNWKHYHKLFOHRQWKHURDG
F'HGXFWLRQRISHQDOL]HGDPRXQWIURPWKHRZQHU¶V%DQNDFFRXQWRUIURPWKHPDVWHUFDUG

$SSURDFKHVIRUUHJLVWUDWLRQSODWHUHFRJQLWLRQ
3.1 RFID and Camera based hybrid approach to identify the offending vehicle 

,QWKLVDSSURDFKFDPHUDDQG5),'ZLOOKHOSWRLGHQWLI\WKHLPDJHRIYHKLFOHVZKLFKDUHYLRODWLQJWUDIILFUXOHVDQG
WKHQYHKLFOH¶VLPDJHZLOOEHSURFHVVHGWRJHWWKHYHKLFOHUHJLVWUDWLRQQXPEHUSODWHDQGDVZHOODVWKHLQIRUPDWLRQRI
YHKLFOH¶VRZQHUE\XVLQJ9$+$1



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
3.1.1 VIS and registration plate recognition system 
 
7KH9,6DQG535V\VWHPVDUHLQVWDOOHGDWWKHHFHQWUHVDUHDZLVHZKLFKDUHFRQQHFWHGZLWKWKHVWDWHGDWDFHQWUH
6'&6'&DUHOLQNHGZLWK6:$16WDWHZLVH$UHD1HWZRUNDQGFRQQHFWHGDW&HQWUDO*DWHZD\&DPHUDVDQG5),'
UHDGHUDUHLQVWDOOHGDWURDGVLGHDVVKRZQLQILJXUH:KHQHYHUDQ\RIIHQFHRFFXUVWKHRIIHQGHU¶VYHKLFOHZLOOEH
LGHQWLILHGWKURXJK535V\VWHPE\XVLQJ6'&ZKLFKKDVDOOWKHGHWDLOVRIUHJLVWHUHGYHKLFOHVLQWKDWVWDWHDQGWKHQ
5),'UHDGHUZLOOH[WUDFWWKHLQIRUPDWLRQRIWKHRZQHUZLWKWKHKHOSRI9$+$1GDWD


 
 







)LJ9,6DQGUHJLVWUDWLRQSODWHUHFRJQLWLRQV\VWHP


3.1.2 Detailed design of registration plate recognition (RPR) system

535V\VWHPH[WUDFWV WKH UHJLRQFRQWDLQLQJ WKHUHJLVWUDWLRQSODWH LQFDSWXUHGYHKLFOH¶V LPDJH1XPEHU UHFRJQLWLRQ
V\VWHP SURFHVVHV WKLV H[WUDFWHG UHJLRQ WR UHFRJQL]H WKH XQLTXH UHJLVWUDWLRQ QXPEHU RI WKH YHKLFOH 7KH FDSWXUHG
RULJLQDOLPDJHLQLWLDOO\SURFHVVHGLQWKH5*%FRORXUVSDFHE\XVLQJZKLWHFRORXUILOWHUDOOWKHREMHFWVZKLWHLQFRORXU
DUHH[WUDFWHG$OOWKHVHZKLWHREMHFWVDUHWHVWHGDJDLQVWWKHIHDWXUHVRIWKHOLFHQVHSODWHOLNHUHFWDQJXODULQVKDSH
XSSHUERXQGDQGORZHUERXQGRIWKHLPDJHFRQWDLQVEODFNOHWWHUVRQO\WRH[WUDFWRQO\WKDWUHJLRQZKLFKFRQWDLQV
UHJLVWUDWLRQSODWHLQFDSWXUHGLPDJH7KHH[WUDFWHGQXPEHULVWKHQUHFRJQL]HGXVLQJUHFRJQLWLRQV\VWHPDVGLVFXVVHG
EHORZ

3.1.2.1 Detailed design of the recognition system 

7KHVXEFRPSRQHQWVRIWKLVDSSURDFKDUHDVIROORZV










)LJ6XEFRPSRQHQWVRISURSRVHGV\VWHP
 
 
 
 
 
 
 
3UHSURFHVVLQJRQ
LPDJH
&KDUDFWHU
VHJPHQWDWLRQ
7UDLQLQJ5HFRJQLWLRQRI
QXPEHU
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3.1.2.1.1 Pre-processing of the image 

7KLVSURFHVVKDVWKUHHSKDVHV7KHILUVWSKDVHLQRXUFKDUDFWHUUHFRJQLWLRQV\VWHPLVWRFRQYHUWWKHWH[WLPDJHWR
%LQDU\ZKRVHSL[HOVKDYHRQO\WZRSRVVLEOHLQWHQVLW\YDOXHVDQGWKH\DUHQRUPDOO\GLVSOD\HGDV%ODFNDQG:KLWH
7KHFRQYHUWHG&KDUDFWHULPDJHKDVSL[HOYDOXH]HURIRU%ODFNDQGRQHIRUZKLWH7KXVWKHFRORXURIWKHFKDUDFWHULV
:KLWHDQGWKHEDFNJURXQGLVEODFN,QVHFRQGSKDVHWKHLPDJHLVIXUWKHUSURFHVVHGZLWKLPDJHGLODWLRQRSHUDWRULQ
RUGHUWRILOOUHGXQGDQWJDSV7KHWKLUG3KDVHLVJHWWLQJWKH6NHOHWRQLPDJHIURPWKHGLODWHGLPDJHE\XVLQJWKH7KLQQLQJ
$OJRULWKPV

3.1.2.1.2 Character segmentation 

7KLVSURFHVVLVGRQHXVLQJVWDQGDUGFKDUDFWHUVHJPHQWDWLRQDOJRULWKP

3.1.2.1.3 Feature extraction 
 
,QDWKLQQHGLPDJHH[WUDFWLRQRIWKHGLIIHUHQWIHDWXUHVOLNHWKHOLQH5LJKWVODQWOLQH/HIWVODQWOLQH+RUL]RQWDO
OLQHYHUWLFDO OLQHZKLFKSUHVHQW LQD OHWWHU FXUYHDQGKROH FDQEHH[WUDFWHGE\XVLQJ WKHFRPSDVVRSHUDWRU7KLV
RSHUDWRUFDQRQO\H[WUDFWWKRVHOLQHVZKLFKDUHH[DFWO\KRUL]RQWDOGHJUHHYHUWLFDOGHJUHHDQGLQFOLQHGWR
DQGGHJUHHV'XHWRWKHGLIIHUHQWNLQGVRIFDOOLJUDSK\XVHGLQUHJLVWUDWLRQSODWHVXFKVLWXDWLRQLVQRWSRVVLEOHLQ
UHDOVFHQDULRVRLWLVGLIILFXOWWRJHWH[DFWO\VODQWKRUL]RQWDODQGYHUWLFDOOLQHV

)LJ3URFHVVVKRZLQJH[WUDFWLRQRIWKHQXPEHUSODWH

553 Shiv Kumar Goel and Manoj Kumar Shukla /  Procedia Computer Science  45 ( 2015 )  549 – 557 














)LJ5HFRJQLWLRQRIWKHUHJLVWUDWLRQSODWHQXPEHU
3.1.2.2 The trained network  
7KLVQHWZRUNLVXVHGWRUHFRJQL]HWKHQXPEHUSODWH
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)LJ1XPEHUSODWHUHFRJQLWLRQV\VWHPXVLQJQHXURIX]]\V\VWHP
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3.1.2.3 Related work 

+XJHOLWHUDWXUHLVDYDLODEOHRQWKHREMHFWH[WUDFWLRQDQGUHFRJQLWLRQ7KHLGHDDERXW/LFHQVHSODWHUHFRJQLWLRQ
V\VWHPDQG WUDFNLQJV\VWHPJLYHQE\ WKHDXWKRU*URIW(ULF$QGUHZV.LUE\.XII+RZDUG LQ WKHLUSDWHQW LVYHU\
XVHIXO7RH[WUDFWWKHXVHIXOIHDWXUHVRIWKHQXPEHUDQGFKDUDFWHUWRUHFRJQL]HWKHPJLYHQE\.%05%DWXZLWD
*(0'&EDQGDUDLQWKHLUWHFKQLFDOSDSHU)X]]\5HFRJQLWLRQRIRIIOLQH+DQGZULWWHQ1XPHULFLVUHDOO\XVHIXO'XH
WR YDULDELOLW\ LQ FDOOLJUDSK\ VLPLODULW\ DPRQJ WKH FKDUDFWHUV YDULRXV YDULHWLHV RI VKDSHV DQG YDULRXV YDULHWLHV RI
ZULWLQJ VW\OHV SURGXFHG E\ GLIIHUHQW ZULWHUV LGHQWLI\LQJ WKH XQLTXH IHDWXUH RI D FKDUDFWHU LV UHDOO\ WHGLRXV IRU
UHFRJQLWLRQRIWKHFKDUDFWHULQQXPEHUSODWH2WKHUPHWKRGVOLNHQHXUDOQHWZRUNDSSURDFKHVVWUXFWXUDODSSURDFKHV
VWDWLVWLFDODSSURDFKHVDQGUHFHQWO\VXSSRUWYHFWRUPDFKLQH690KDYHWKHLURZQSURVDQGFRQV

3.1.2.4 Problems with this approach 
 
3UREOHPZLWKWKLVDSSURDFKLVWKDWGHVLJQRIQXPEHUSODWHVFRORXURIQXPEHUSODWHVIRQWDQGVW\OHVRIQXPEHUV
DUHGLIIHUHQWLQYHKLFOHVVRLWZRXOGEHGLIILFXOWDQGWHGLRXVWRDSSO\DOONLQGVRIILOWHUVDQGVHJPHQWDWLRQPHWKRGVRQ
GLIIHUHQWW\SHVRILPDJHVFDSWXUHGE\&DPHUDWRJHWRZQHU¶VGDWD6\VWHPFDQQRWLGHQWLI\DXWRPDWLFDOO\ZKLFKNLQG
RIILOWHUVKRXOGEHXVHGIRUZKLFKNLQGRILPDJHVRSHUIRUPDQFHRIWKLVDSSURDFKLVSRRUDQGDXWRPDWLFSHQDOW\LV
GLIILFXOWWRLPSOHPHQWLQWKLVDSSURDFK
 
3.2 Bangalore traffic model approach to identify the offending vehicle 

7KLVDSSURDFKXVHVWKH&&79DQGHQIRUFHPHQWFDPHUDVWRNHHSDFORVHZDWFKRQWUDIILFLQWKHFLW\UHFRUGLQJFDVHV
RIODQHYLRODWLRQMXPSLQJVLJQDOVDQGSDUNLQJWKHYHKLFOHLQQRQSDUNLQJDUHDV&RSVDUHHTXLSSHGZLWK%ODFN%HUU\
DQGZLUHOHVVSULQWHUDVVRRQDVWKH\HQWHUWKHUHJLVWUDWLRQQRRIYHKLFOHWKH\JHWWKHKRZPXFKDPRXQWRISHQDOW\D
GHIHQGHUKDVWRSD\DFFRUGLQJWRWKHQRRIDWWHPSWVRIRIIHQFHV2IIHQGHUKDVWRSD\RQWKHVSRWILQHDFFRUGLQJO\DQG
WKLVGDWDJRHVWRFHQWUDOGDWDEDVHIRUIXWXUHUHIHUHQFH

3.2.1 Problems with this approach

&RSVPD\DVNIRUWKHEULEHIURPWKHRIIHQGHUVDQGKHQFHWKHFRUUXSWLRQDQGWKH5HYHQXH/HDNDJHFDQQRWWREH
FRQWUROOHGLQWKLVDSSURDFK7KLVV\VWHPLVSHUIRUPLQJZHOOLQ%DQJDORUHDQGWUDIILFYLRODWLRQLVYHU\OHVVFRPSDUHWR
SUHYLRXVV\VWHPEXWLQWKLVDSSURDFKDXWRPDWLFSHQDOW\LVGLIILFXOWWRLPSOHPHQW

3.3 The hi-tech number plate approach to identify the offending vehicle (Proposed approach) 

7KHVWDWHWUDQVSRUWGHSDUWPHQWLVVHWWRLQWURGXFHKLJKVHFXULW\UHJLVWUDWLRQQXPEHUSODWHV7KHUHZLOOEHWZRQHZ
5),' FKLS HPEHGGHG SODWHV  IRU WKH IURQW DQG UHDU RI WKH YHKLFOH  DQG D VWLFNHU IRU WKHZLQGVFUHHQ EHDULQJ
FKURPLXPEDVHGKRORJUDPV7KH5),'FKLSHPEHGGHGLQWKHQXPEHUSODWHZLOOKHOSWRGLJLWL]HUHFRUGVDQGNHHSWUDFN
RIDQ\YHKLFOHRQWKHURDGDQGFDQIHWFKWKHGHWDLOVDERXWRZQHUDQGFDUIURPIHHWDZD\E\VFDQQLQJLWXVLQJD
FKLSUHDGHU7KHPLFURFKLSZLOOVWRUHGDWDRIWKHFDURZQHULQFOXGLQJUHJLVWUDWLRQGHWDLOVFKDVVLVQXPEHUDQG572
GHWDLOV
 
3.3.1 Specifications of number plate for its uniqueness 
    
     7KHQXPEHUSODWHVZLOOEHRIPPDOXPLQLXPZLWKURXQGFRUQHUVDQGWKHUHJLVWUDWLRQPDUNLQ(QJOLVKKRWVWDPSHG
7KHUHJLVWUDWLRQPDUNZLOOEHGLVSOD\HGRQWKHIURQWUHDUDQGZLQGVKLHOGVRIYHKLFOHV7KHSODWHVZLOOEHWDPSHUSURRI
DQGXQUHSODFHDEOH7KHDFURQ\P,1'ZLOOEHLQEOXHRQWKHOHIWVLGHRIWKHSODWH,WZLOOKDYHDXQLTXHGLJLWODVHU
FRGH7KLVDSSURDFKLVYHU\PXFKVXLWDEOHDVWKHUHLVXQLTXHQHVVLQQXPEHUSODWHVDQGGDWDZLOOEHIHWFKHGXVLQJFKLS
VFDQQHU%\XVLQJWKLVXQLTXH1XPEHU3ODWHDSSURDFKRIIHQGLQJYHKLFOHGDWDFDQEHIHWFKHGDQGHSHQDOW\FDQEH
LPSRVHGRQWKHYHKLFOHRZQHUXVLQJ(36(OHFWURQLF3HQDOW\6\VWHP

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(OHFWURQLFSHQDOW\V\VWHP
4.1 Detailed design of electronic penalty system (EPS) 
 
$WWKHWLPHRI9HKLFOHUHJLVWUDWLRQ572KDVWRPDNHPDQGDWRU\WRJHWD9$+$160$57&$5'96&E\D
YHKLFOHRZQHUIURP572RIILFHDORQJZLWKWKH5HJLVWUDWLRQ&HUWLILFDWH5&DSODVWLFFDUG7KLV96&ZLOOEHLGHQWLILHG
E\YHKLFOHQXPEHUDQGZLOOEHORDGHGZLWKVRPHDPRXQWDVDSODVWLFPRQH\:KHQHYHUDYHKLFOHRIIHQGVWKHSHQDOW\
DPRXQWFDQEHGHGXFWHGIURPWKH9$+$160$57&$5'DQG606ZLOOEHVHQWWRWKHRZQHU7KLV9$+$160$57
&$5'FDQEHUHFKDUJHGLIDYDLODEOHDPRXQWUHDFKHVWRDPLQLPXPDPRXQW,IVDPHRIIHQGHURIIHQGVUHSHWLWLYHO\
FDQEHSHQDOL]HGZLWKWZRIROGDPRXQWRUPRUHDQGDIWHUDFHUWDLQOLPLWRIRIIHQGVYHKLFOHUHJLVWUDWLRQFHUWLILFDWH5&
FDQEHFDQFHOOHGDQG606ZLOOEHVHQWWRWKH9HKLFOHRZQHUZKLFKFDQEHUHQHZDODIWHUSD\LQJDKDQGVRPHSHQDOW\
DPRXQW7KLVDOOFDQEHLPSRVHGZLWKWKHKHOSRIDQ,QWHOOLJHQW6RIWZDUH6\VWHP,66

4.2 Framework of EPS 
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

5HJLVWUD
WLRQ
1XPEHU


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1XPEHUE\9,6
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

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
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
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
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
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
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4.3 Workflow of  EPS system  
Step1.([WUDFWHGUHJLVWUDWLRQQXPEHUUHFHLYHGIURPFKLSUHDGHU([DPSOH0+1ZLOOEHPDWFKHGZLWKWKH
VWDWHGDWDFHQWUH6'&LQZKLFKWKHYHKLFOHEHORQJVWRIRUWKLVSXUSRVHWKHILUVWWZRFKDUDFWHUZLOOLGHQWLI\WKHVWDWH
+HUH0+LH0DKDUDVKWUD
Step2.$IWHULGHQWLI\LQJWKHVWDWHQH[WVWHSLVLGHQWLI\LQJWKH572DUHDIRUWKLVQH[WWZRGLJLWVDUHXVHG([DPSOH0+
WKHQEHORQJVWR.DODPEROL572LQ1DYL0XPEDL
Step 3.$IWHUWKLVWKHQH[WQXPEHUVDUH5HJLVWUDWLRQQXPEHUKHUHLQH[DPSOH1ZLOOEHPDWFKHGZLWKWKHUHJLVWUDWLRQ
GLJLWDOL]HGGDWDRI9$+$1ZLWKWKHKHOSRI5HJLVWUDWLRQ&HUWLILFDWH5&KDQGOHGE\572
Step4.$IWHUWKLVWKHRZQHU¶VGHWDLOZLOOEHLGHQWLILHGDQGSHQDOW\ZLOOEHGHGXFWHGIURPKLV9$+$160$57&$5'
96&DQG606ZLOOEHVHQWWRWKHYHKLFOHRZQHUDQGWKLVGDWDZLOOEHVWRUHGIRUIXWXUHUHIHUHQFHV

'DWDFHQWUHVDQGYDKDQGHWDLOVDWGLIIHUHQWOHYHOV


)LJ6WDWHGDWDFHQWUHV6'&ZLWK6:$16WDWHZLGHDUHDQHWZRUN
&RQFOXVLRQ
:HSURSRVHGDV\VWHPZKLFKZLOOKHOSWKHJRYHUQPHQWDQGDVZHOODVVRFLHW\LQPDQ\ZD\V*RYHUQPHQWPD\
JHQHUDWHPRUH UHYHQXH E\ 7UDIILF FRQWURO'HSDUWPHQW DV WKHUH LV QR FKDQFH RI EULEH LQ H3HQDOW\ V\VWHP VR WKH
FRUUXSWLRQEULEHVKDYHHLWKHUEHHQHOLPLQDWHGRUVLJQLILFDQWO\UHGXFHG&LWL]HQVZLOOQRWEHKDUDVVHGE\WKH7UDIILF
&RQWURO2IILFHUZKLFKLVDYHU\JHQHUDOFDVHLQFDVHRIDRIIHQGHUFDXJKWE\DSROLFHRIILFHUDIWHUYLRODWLQJWKHWUDIILF
UXOHV,ID9HKLFOHFDXJKWPRUHWKDQRQHWLPHLQYLRODWLRQRI7UDIILFUXOHLWFDQEHSHQDOL]HGWZRRUPRUHIROGWKH
SUHYLRXV DPRXQWZKLFK LV QRW SRVVLEOH LQ SUHVHQW VFHQDULRPDQXDOO\ ,Q FDVH RI UHSHWLWLYH RIIHQFHV E\ WKH VDPH
RIIHQGHURIIHQGLQJYHKLFOH5&FDQDOVREHFDQFHOOHGDQGWRJHWLWUHQHZWKHRZQHUKDVWRSD\KDQGVRPHDPRXQWDVD
SHQDOW\ZKLFKZLOOVWRSKLPWRGRWKHRIIHQFHLQIXWXUH7KLVV\VWHPFDQZRUNOLNHWKH(7&(OHFWURQLF7ROO6\VWHP
PRGHOIRUDXWRPDWLFDOO\GHGXFWLRQRISHQDOW\DPRXQWDQGWRLQWHUDFWLRQRUFRPPXQLFDWHDPRQJWKHYLOODJHGLVWULFW
VWDWHDQGQDWLRQZLVHGDWD LWFDQZRUN OLNH%DQN7UDQVDFWLRQ6\VWHP0RGHO6RSURSRVHGV\VWHPFDQEHXVHGIRU
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SHQDOL]HGWKHRIIHQGHUVZKRYLROHWWKHWUDIILFUXOHV7KLVV\VWHPFDQDOVRXVH&ORXGFRPSXWLQJFRQFHSWVDVFHQWUHKDV
ODXQFKHGLWVRZQFORXGFRPSXWLQJSURMHFWWRERRVWH*RYHUQDQFHQDPHG³0(*+5$-´

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